Acute hypertension induces brain injury and blood-brain barrier disruption through reduction of claudins mRNA expression in rat.
The present study examined genes transcription of tight junction (TJs) proteins of the blood-brain barrier (BBB) and detrimental effects on the brain tissue after acute hypertension.The experiment was performed in two groups of rats, sham and hypertensive. Rats were made acutely hypertensive by aortic constriction above the renal arteries. After 8 days, arterial pressure was recorded and BBB permeability was evaluated by the Evans blue dye extravasations (EBE) technique. Quantitative RT-PCR was used for assessment of mRNA expression of claudins (claudin-3, 5 & 12). Superoxide dismutase (SOD) and catalase activity, as well as glutathione and malondialdehyde content were determined by biochemical methods. Aortic constriction significantly enhanced arterial pressure and EBE of hypertensive rats by 35% and 76%, respectively. Enzyme activity of SOD and catalase were significantly lower in hypertensive rats. Hypertension significantly decreased the brain glutathione content and increased the brain malondialdehyde level. Also, the mRNA levels of claudins (3, 5 & 12) proteins significantly decreased in response to hypertension. Our findings indicated that acutely elevated arterial pressure provokes brain microvascular permeability by diminution of claudins genes transcription in the endothelial cells of BBB. Our results also showed that short-term hypertension impairs the antioxidant defense system of brain and induces brain injury through oxidative stress.